Effect of ethanol on synaptosomal sialic acid metabolism in the developing rat brain.
The total, glycoprotein-bound and glycolipid-bound sialic acid concentration, ad the activities of ecto-sialyltransferase and neuraminidase were determined in synaptosomes from preweanling ethanol-treated and control rats. The period of treatment corresponded to that of maximal synaptogenesis and peak synthesis of sialoglycocompounds (days 27-37 postconception). The average of the peak blood ethanol concentration was 271 mg/100 ml. In the ethanol-treated animals the sialic acid concentration was significantly reduced (approximately 20%) with an equally distributed decrease of glycoprotein- and glycolipid-bound sialic acid. The activity of ecto-sialyltransferase with asialofetuin as exogeneous acceptor was significantly diminished (about 30%) in the ethanol-treated pups. Neuraminidase showed an unchanged activity after correction for the reduction of endogeneous sialic acid substrate concentration. The total protein and lipid concentrations of the synaptosomal preparations did not differ between the groups. These results suggest that ethanol treatment during on of the vulnerable periods of brain development causes an inhibition of the incorporation of sialic acid into synaptosomal membrane-bound sialoglycocompounds. Such an effect of ethanol exposure might disturb intercellular interactions and the functional performance of the membrane during development, and could be of importance in the pathogenesis of the central nervous system manifestations of the fetal alcohol syndrome.